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Abstract (Basic) : JP 2003338380 A 

NOVELTY - Ink for organic electroliaminescent positive hole 
injection layers contains a blend of acceptor element containing 
polythiophene and its derivative and donor element containing 
polystyrene sulfonic acid and its derivative, dispersed in water. The 
ink has ionization potential of 5.3 eV. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the 
following: 

(1) manufacture of ink for organic electroluminescent positive hole 
injection layers; and 

(2) manufacture of organic electroluminescent display device. 
USE - For manufacture of organic electroluminescent positive hole 

injection layers and manufacture of organic electroluminescent device 
(claimed) . 

ADVANTAGE - The organic electroluminscent device formed using the 
ink, has high electroluminscence , intensity and durability. 

DESCRIPTION OF DRAWING (S) - The figure shows the measuring method 
of ionization potential. (Drawing includes non-English language text). 
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(54) -fi-7] E L clil-«|ol <8H ^3: 1^'8. -8-71 E L t1>:§«|ol 



«i=-g-^ «^;<>« s.it^jL. '8*'f^«a'i'm #bii<>is. oi-&s) 125 pp 

m 110.000 a-«>** 254 nm UV* aV*^-^ -^^Sslfe ^^a^ aS 

S. 1 

-8-71 cl^«e«°l =8-*l. l-eieiiifl. #5lii:Elia#^-tj._ ^^sj 

•3 Ml A ) 

Jc 1* -g- ^'gs) ^-^moj'Sl -8-71 EL clii^iflol fl'a^iS vte}-dH^. 

£ 6-8: <32 Aisl «-¥-5+ aaoVEn'S* =LiiS.o]t^. 

<£^sl cfl€^ ^3:31 'a'3> 

1 71:41 

4 S-elei 
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5. 6. 7 ^ ^^SJ* 
8. 9. 10 

12 

13-& 



"] 2002^ 3« 29^»ll <a^ ^ 2002-097913^: 2002'd 5« 2I'a»ll "a-S- 

^ 2002-1465612.: 2002\3 5« 21 "B"!! "B* ^ 2002-1465623:* 7liS. ^-Siil-g: 

Jl. o] i& ^«o)| oi^g-^^o.^ 'S«asi5ti4. 

*)e«fl, -fr^i «8-ys A>^*Vfe ^iJ^m^CEL) * •& ^-^-a- sacK<=fl# ^ 

*i ^a-^}?! *ii.(Kokai) S63-264692: S63-295695: Hl-243393; H Hl-245087). "] -fr^l EL 4i;«>fe ^-S^aj ^.a 
^ 7V;tl •fr-a. 55lS-;*V^o|| 9141 i-^aj ^i^f^a^* ol-8-«Vfe ^2 •S-'fl « -8-«^sJ a^-i- ol-8-«^fe ^ 
2 2l«fl «>1# ^ofl-^i. ^^fsl '^'S* '^^l-epo) -a^il ^-iSS^fe «^ ^») 

f'^^ -S-^l EL i^>o«>-1, ^^^•a-S'-a- a.* "il^Vslfe ^i'Jf.s.s jL^-g- 7^*sv:2. 7V-8- 4^3 

^7M7)s.^ ^-g-^cf. oi ;9-g-^<a#-& S-^V 5{ s^sVfe 

-yHl^ sg«^ofl e)^ fS^i^ T= sact. ::ie1<4, ^'S-^'Q^^ ^S-7>^ 2*11 -^S^-g- i^si-?! EL ii^^l- 

«3a« 'tf'aofl s)^ ^1-* ^^dsV7l s%s] 7tifA''is\ ^s^. ^3>aja ^f-si ^^zs] <g3}- afe -e-71 ELfil 
BE^. ^^^^df-o] ^^^«1-7fl ^-yslfe g-?-o»|fe, 2.t- ?J asl Aj^ol ^ 5a:a. 

°1 ■«-7l EL(^^m^) ±^\^ -S-?! cfoi5.H i4 afe ^7) cVoiiHS^H 

t>5a, -8-71 EL cl:t#i!l|o| ^A)^ SE?V -fi-7) Cfo)i= CjitS|o| ^7] B||o) afe 
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0.000 olsl^s) «7|-^(o| 254nin s^^s\ uv# -^>-8-^^1 ^^slfe ^Jf^Bf 3St.V£neflJHoqAl 4i# # 

e1iel«^2iflo)ESAi ^^^)^ Aj^^ ^71 ji^ ^sfl 7lis s^oj 35%s -8-7) ^ 

4^**9 ^^«^& '^^l ^f'oB s.xv« «"!+^-& ;4ataj-Ji; 

10.000 olSJ-Sl g^:<}^(ol S-;i>^^ 254 nmS\ aj-^s] UVl^ -^>-8-«li'H ^^5]^ ^S^ii)- aS.DfS.aeliBlf-oJ/.1 
±1- l-el>iEj^#jEvflolE5.A.i 5}fe ^g-fil a]§ ^Jfl f'^-g- 7l^o.S. 35 f'^%ol^^a $ 

€• ^"gs) oj3^ ^^dn Sim M^^s-sm ^*^«a^-& ^-ysm ?•■§- a«^affe, e*-^ £E^ ^^3\ 

-8-71 ^4-^^ c1:tS5Sol ^A)fiJ ;^2l ^-g-^cV. 

2«nj "n-asj ^-a-g- i«8>ji. 

-^-s-«^l &^>§ i-^-g- ifl•«^Jl: ^^^-af'Si o\-&s] ^s.^ 125 ppm 

t}S. 110.000 ol*l-2l &;^^^(o| ^7.}^-8: 254 nmSj i^'S-S) UV-f- A|.-§-a|lAi ^Jgi^fe H5.Df 



E 1-8- ■& '^AiEil'S:^ IH.e^ ^7| EL cliir^allol ^^]^ 1 ^flsl ^-g-g- oflA|s>fe. jg<S^£.^ >4eJ-^cJ.. ^ 

S. 1<>(1 tfl^, =^"3^^ S-El^[4]# -t^, ofll- 1:<H, -fi-e^s ^^j^ ^.g 7|7ll[i]s] a^^ofl «i^Al5a 

Cf. S-el^[4]'>ll 21*11 M\S. S■E^« -a#-g- S-?-37llSl **-^(2l-^. 9{ ^-!fl)f'2l Smi^ V+Efvflfe ^7l EL 

^ 44 ^. 37l|sl -8-7) EL i4fe 44 -f-"^ ^^H« 1-<H. '?f^)[31, <411- ITO. ^?^"a# [5]. ( 

6J a 17] sm. ^^ajj 18], [9] ^ [101 f'Sl sW-. «H3|-ftll], -§-^(^ifl ^i^)I12j, 35 ^ ?!^[13] 

o.^ ^^5131. oi» 7l^[i]'y-o)i ^^«5Ai -s^ajsicH 5tiji. g-el^(4]oI| 2l«ll a^s tj}- elslol satf. f^^sfl ^ 

^^18M cflsfl-^lfe f'^asl -as. A>^siai. ^^)^ ^^^19M tflsJ'Mfe it's! U-^ 

*\-%-^t^. o]^ ^7] EL ±7\^ 44 H«:«l;iElt21S+ ^^slai, «S-[14]fe o)^ 4^.7) EL i;»VJ?lo« 
smal ^-t^ 37I1S1 -8-71 EL4;:»>S 37)121 ^S. ^^j^lc^. "aslsl -8-71 EL ii^Vsl ^ ^tfl 

^■}oM i^2i ^1^°! ^71-^ n)i, £.°^sife .^*|)7V f'^-sfl (81, [9] afe iio]2.s^Ei si^. ^. 



-4- 



S5H^5I ^2003-0078731 



^i^ [SJ^S^EJ ^ 15L [6] £fe [?]* f^«-ifl 181. (91 [10 

]o.^ ^^sife *^[12]S.^E1 :a^>fe iH5i^^[lll-i- f^^fl [8L [9] SEfe [101J5.S 

Slfe '^*>l 7l78[l]^O.S.-9-El ^ sat*. >^7l 2^>« ^^fil ^ ^^Sl -^Aj^o^o] E 

^•i:. oa^-i- g <»i4iHs« s^s. ^^d^ ?^s.^Ei Ajejsjfe. sm oj-s^s] ^^-^ ^ s^icj.. § f^o^ o^^^ 

^oflAl w>^a|Bl.cf. zielM-. ^a-^sl «-^o) >a.^^ tt|^ai|s|.7||- ^uj# 71-^^0.5. 50 o]t^s. 
^cf. 50 3:54-«J-^ ^"f^fl^, PEDOT- PSS "33,^ $^Vo] ^ 5a7) n||^o)cf. 

-8-71 EL ^^J* ^JH f^'^ ^7} 01^. o(|^ l-o^, #iflole o]^ ^^^V^ f^^^l^ 

^jHfil -g-^-S- -S-^^ ^ ilc^ui -ya ^oil ^7i ^i^^ s^s>^ -8-7) el Mt^^n^^i 

alr^q 0)^0) ^>fl8|.7l cj^ ^a:!!. n^5t>^1. ^^&<^1 ^^^^^^.a? ^-g-^f^ ^o] 7}^^ 

n^e^H. -a-^1^****^!^ ol*J2l *H7> Ippm olsf-oi oja^ AV^^cf. -giflolE ol^fil :%§^H^ 

a^. ^ ^^fil 'a>^l^<^^^>^i^ 110,000 o)bVs1 254 nm UV# ol-8-«^ol ^o^^)^ ^-¥-4 

a5.°l-£^2fl5lojAi l-el>iEi^^iMloi^s.Ai ^^sj^ai: ^;^>^^)-ar ^&<>1 ^^^^ 
7l^o.^ 35% *SH1- -^V-S-s]^ *yH^ ^-f-^i* aS.«m::iefl^oilAi i6^ oj^voj 

-g-el-^l^H .a^sl^ A^g.^ 7l§c.^ 35% ^, llO.OOOfi) 

^14. aS.Pma€l|3^^ 5:^^: «f7]s4 a-^. «V7l ^?i«^o^lA^ 61.71 Sto) ^o^:ac^. 

^e);H|: 1- + ifl^^dO -¥-31%) + Na 2 SO 4 ^ 0.1 

1 ml/S: 

40 r; 
^#7): UV(254nni). 

TSK ^(^SL) Q -M; 7)§ S-:^: w]^ f^^^; <a^: 13iMn)x2 

T.SmmCvfl"?. ^^3) x 30cm(7l=8-) 
Ji^ 7000TP/30 cm; 5 

TSK a . 6mni(m^ x 4 cm(7|^)(ol^ 3.S,v}s.=i^si\ ^^ofl ^^^o\ 5^^). 
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^os. 30% o)«t, »^^al8^7ilfe 25% om i«^sjfe -aa^ -^V-g-o^fe ^o) vy^^a^zi, aem. >^7i 

•& ^"SS) «^ •a-^l^«»Sl -8-7) EL Cjil^eflo) :^*1S) ^^^•af' ^-y-g- <aafi) ^3: ^f'ofl f-ElElAJS ?J( 

I PPmO-S *=S«1^^. 110.000 omsi ^:^^{ol $xV^^ 254 nm 4=&Sl UVS Af^^Al ^t^^ ;g 
7l^o.s. 35 f'%^%o|sj.£ ^^S^^IS^ 

-ai^S-i-iiS. T^-ys|Ji. 8.000 Ml^l 25,000SJ "flfliil &^V^-& O.S SVfe '>)-8-«H •f-M.fi. 

<SH7} 5.3eV ^4^^ # ol-grS^ a^-g^ i+Efvflfe =a-?-«ilfe. 5.3 eV S o|«-# ^^^'Uf^^ 'll 

iaFfe ?d«>l 7V^^cl-. ziBl^ ^-foll^. -St^ A-fro) i?.*^^ 4^-71 EL c)>i#a|o) ^ * 5a«^. 

^*^"af^2| "l-grSV i^^t^ 5.3 <']-^±S. ^7}*.]^<^ £.^SH ^7] EL ^ 

-fr7| EL c1rt:#^ol ^^^ofl^i ^o\S, <Jf^« Sfe o.s.^eJ ^^^^ 

. o| =3-?-, ^^^u^-e- iTos ^2l^ ^ f ^}oM 

AVo|a^ *l-7f0.3eV ^-foflfe. <a=sl ^S-S^") ITO^^e) ^:g.^<Q%.o.s. ^<a*! 4. l-ejEliLAffl ^(.S.^) 

51 =9*^'B*s) y«fl 7>-8- '?-'gs? ^ 5ti>^. 

^7) «9-^l*V7l ^IMI. =S-g-^'a#2l "l-ar* ^ ITOal <a«-'r ^fil ^V<>lfe 0.3eV-i- 3,^^^^ ^o] ja.T«- 

€4. ITOS) <^^^7\ 5.0eVolE.S. ^-8: Jl#^ v+Ef-i 4^ SUfe -S-?) EL c)>i#el|ol ^Ajfe ^^^<a 

f-s) <>)■£■* i^l-a* 5.3 eV O.S ^7VAl^o)| sl«| ^ saq-. 

#7)14 ^}ol ^ig^cf. ^^■^^^f'S) o).g,aj. i^-gsq. ^7] lTO«l 'a^T'?}*] *Hfe =8*<»l ITO«>fl-*l ^•g-^<a#.2. 

»h^^«V7il^. ^^^'af'S] o)^3|. ip(H)s1 5Jt.g. ^^3^1 «&^# ip(E)s| o|^:«.afHi^ 

7l -i) (IH s)«i| s^sife^ ;fl«sl<H»> «-«^. 

5.3 < Ip{H) < 1P(E) (-t] 1) 

^<a*}^. f'^'il ^^f'S) i£^«-8- A-f- 5.5 eV xfl:^) 6.0 eVS| ^^Jojcf. ^7] ^ (l)ofl tt^a^, »J37> o] 

.g-^ 6.0 eV^ f'tl-*!! >^.*#<H| -sj-g-?}^*?^^. "Jasl oj^fl- i^-S-S- «f#alsV7flfe 5.3 eV 2^ 5J 
6.0 eV DlS>oH«>> 
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&^«a* =**H (fl«fl. 'fl^ %o\ AC-2(Bl^(Riken) H]ol?l(Keiki) Co.. Ltd. ^\^^^ 5» 

ol ^V^-Sl-cf. ofl-t Mr°]. S'^fJa ^VSl-as) oi|i.i;»)fe xH o.l eV "Vcf 4.2 <H|-«i 6.2 eVS ^S^sJjI. jt^o.s.^ 

jg^oq u^Etutfe ;q^s|Aisi <^x-^:^Usi'»)<^ til«( ^^^s] jE^^ ^^si -f ^H^m^l ^-S- f'^ 

^ sicf. €■ ^^]^ oi-fr* i«-a a-a oi ^'8**^ 7i2:.£«>o» 

^ofl S^S^Jl. ol^HAi. Ha^El ■8-=l)(l-)7V ^^S]£^ -i^^oflAl 7f^Al^C^. 7);flofl tU*i). >^7l ^f-^^V .f{.7l 

7l;«H sqoq -^el^ 7|7ii# A>.g.^ ^ s^icf. o] g.^, 7>'a^ ofl§ i-o] ^^.^ aV-8-«V°^ ^7| tfl7) SEfe ^^713^1 tfl?! 
^«H)-H ^«9€ ^ Xlcl-. 7V<g.a-£fe 100 vfl^l 200"CS ^^Slfe ^ol M>^a)aVi:1-. .g- "S^lAicH) ;«Ja1sJ^ o).g,^ s.^ 

HfiJ 5t-& :^La-¥-El ^^i^)"] ^^a^S.^ *7l ^7)?'oflAi 120t:S. 7}<^^ ^^^-^^ is- f-^V 7>^^ JL*-^ 7] 

is. ^ 5acf. oi.g.^ lE«-a«- &^s\ ^*^<a*sl €1- 15 vJl^l 150 nmal ^ifl7> 

5.3 eV -8^ '^fe M-E^-vflfe- ojH# ;*fl2:S^7l ^sBaI, ^b^eIA^ :i2l -fri^l- iZ.«-6}fe 

«^«>fe ^SH^ ^sfu^.s. A^.8.s(|Ai ^m,}^ 5J0) H>^3)SVcf. 

c1 -^^sife. ^Aj, oj^t^ -f-BfJai-a^ ^f.^ ^c^s ol<HAl, «f-g a.cjs1 <jf -g^ Bfl^^C^. ^jA^slfe «^ 

^ <93oq 2E^« oi€. 5{ oi^^ *s1uiHsf ^-a- «-^*«>l 4«<f« ^E^lH7l 

"ll&oll. a^-i^l its! ■fi-'S^t:^. a^^^. «aHS.^Ei o)^ l-^€-ol ^-^oj aj^ ^71« ^ 5a«4^. 5. 

.f-A^oflAi >«-l^-8-JMfe J^-fl ^l-Sii:(-as.*)-i- ^S. i#S|-jl 8.000 m^l 25,000S< S-^ ^^f%=-& 

-f-^^efl* 1-<H, i'^lHet/SCSpectra/PorK-i-^-S-JL) 4: i«lH^(SPECTRUM)(-§-^'a^a) iie|-SBli: 91 
a)-g- ^J**! ^^ ^;4^ol S.OOOJit:}- 3^0.^, tiit>-§. ^ej^n^-t f-S-*! ^)7l«>fe ^o) <H^^ 

ci-€- S-^ S-^V^ol 25.ooojti^ a^. «aa2i A^e-o) ^sF^i^ *s(i ^EiM-t 5a c^. ^4 

12.000 ifl:M 14.00031 Sr^S-^^-S: ^^^o) ^elfe ^-^-^l S\n oj^g.^ it^-i-g- ^ 

4^ -il-Si-ife- «^ 1 xfl'^l 2.52) pH§ -LV-i- ^ SUal. o^eJ'^l ^.^ •L^^*V7] "(|&ofl. ^^l-o) 

-g-el^ 7}^^^ ?]s\ 814. lt^e}■Ai. oj^fij oj^:^ S.^^^ '^^l^'fl^^l ^ a 

?.K ;<B-*3 -a»S5.ibS. 7)^aj ^£7> ^^i] ^cf. ^<a*f^, #Scq.g.(collodion);^J ?4 ^-tKparch 

mentWfe ^ ^'gsJ -a-^l^-tfsl ^4'2t-8- ^S^i A>.&.Sl7lo)l ^Cf. ^, <aa;,|. ol§ ^s] sVu|s 

^jafq^sl 4S^o(| «.«8. >a'^l7>^>asl ^^c^^ ^^o] iSmm »41^1 «^ SOmmfiJ '^^■8-«^ 
. <4et-^i. -fl'tV'^<»l «>1 al^**! 50mni-& isij.^'a. <9as) «ifoq b)4 a^ajo) ui^ a|- 

^-i^ 5.3 eViic^ 5 ol^ft <ya7l- ^^^"af-^ <a2lsl U-'floll slafl "9^s) 

i^^ofl 9X^. o) ojas) cl-oj:^ ^.fl. <4# S<H, "Sas) s^o] oj^^! H^EloflAisi- :s.<a 

t> >S-4].5.S ^-Sslfe <yaa? n^-a: 7]^^ "^3.7} ao-a f'oll cj^sfs. oHaI. bD^s ^)^vflJl. o]o]A] 
7]'6<^ ^"i^ -ya© ^7)*Vfe •s-ig; 55 A:jqui« A>.8-«1-'^ <9aS 7Msj a^-s^oj s%A)7ife ai«s 
% 'Jf-aofl s)^ ^«8^ ^ 5U'^. oI# **l.fi.s "Safe afe 7V<i«v«H a^j* 0,5.^^1 -g- 
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- n^e^ ^e^j^i^ t^cf. oiB^^ Tisf.^ ^-s^'af^ ^-a* 'Shsi sgoi «8a5! «^«a^ oi*«toi 

•aasj s% 51 s}^^A|?i7i «v^a)«t7iife ^-8-^ g-x>s^ ^-a^ >as-o.s <3-y^Ji 

o) 50,000 ^^1 ioo.ooo,ooo<a S-tJ^'l 1 Mj^l 50 ^Hs. ;£<a*I?i'^. °1 f'fl^^fe 

afe ol;il afe ol:?:o(| g-AVsijoa ^7>Al^ ^ <ac^. 

g.AV4js) ^-Mofl-^l. 8.000 25,000aj e-J^V^* 5ffe ^^^^ '^>■8•s^& Sol «^^3qsVc^. <4#^ 5<H, cf^ 
si 0)^51^ ^ 15961-022(Invitrogen Life Technologies Co., Ltd.)S ^^^l-g- ^}^^ ^'^^ ^ 

7l?.K5f 2^) ^fl^ofl slaj ^s^st^ f-iif^ =^ fflfe Aj^sj o^^ ^^«}^ ^o) 7>^«^ct. 8.000 0]^! 25,000^1 @- 

€-^>^2l ^^n-^ ^ ilfe isfl S-^. iol-*! -S-^-i- <y ^o] ^oj a^i+oicj.. 

^. ^ll- ^-8: l^^-g- <ii^^o] <af.8f7l nJ€-o8, ol-i-8- ^=^t^7\ '^t^. <>] ^-f, o|# a^fll-^* ^ 

?5 ^7) o|.g. A^«.^ ^-i^oj A|7)«o|i Tisi * ^s|:xi <g3§ 5101 7^%^«^c^. 

53 o]^ Aj^o| iO^^Sl *^o|| S]«ll TllTl^ ^ sac}. :¥.A^ ^ so^^sl ^ 

11 ^>-8-€ ^ 5a:a. a?^, c^^ *^(<^# 1-<H. ol-fr £fe «>a S-slH ^a^ gj ^0^4^^ ^ 5a«^. 

=r-8-^ ^^y^ ^-a- -y^^s. ^-ysiJi. jgs- ^^y^o] 50.000 mi^^i 1,000.000^ f^^^iife ^-m sfe iajaf-i 
g-Ajoj^oii -Eu^ ^ sac}, ^.g.^ g.;»>7v 7ii>a«Aj;4sAi ^^t^ ^ ^7] uj^ofl. ^^^s\ ^sfe 7^^^ sac).. 

g^AVe^ofl .£<g^ ^'S-sflsi ig^ S-;<V^c.l 50,000 "l-a?! -fi-el ?ioi .S:i7> :&islAi. o^e^Ai. tq^i- 

eqo) ^Alsl ^^J: #(jouie) ^oj ^^s>fe ^^^7} zls\ -fl-el ?iol ^£ o]^^S. 7>'g« ^ ^4. 4^ 

^V^o| i,000.000-& i^+sVfe ^-f. ifl^ zisl $A} o>^.y^. ^ saji. u}e^Al, o)^ ^•^^'af'Sl S.^ 

« JgHSl ^aj^ <>>7l ^ 5a4. 

50.000 vfl5») i.ooo.ooosi ^ss^-^fif* ^^^fe -^v^ioii ^718} *«a«^ »a-t) «.s « 3:0^4 f'si «m 01 

*fls| *«-«l7f ^7}i^<^ 42}, ^-yi-al ^Hfe 'f'7}slJi, 44-^1, °JH^ ojH^ a)*e>7H 
Sfe 5J«I 7}^s>4. ^£14. f «-^2l *^al7V ^14^^1711 ^Tfl JMfe ns) -y^ol ^^n^JO.. slsj «y 
Hfil ^>^* a^-i- ^fe 5J'>) #7f^«i)?i4. 4e^Ai. f^^s^ ^^V-fr 50 f^*ola}s. 'a=«€4. * 
"jHfe 4^a|«?-7life a4 *^oi 20 65 dyn/cmolJi. nsj ^-^o] 7 20 mPa.sS. €4. 

^7)^ 44 Sol. ^-8-^ ^«-*0« *4s«l « 'r-g-^O ^«si|4 ^-tv^) 91 2:°^4 44 

7> 4^4«^ 2^ its.^ 4fe ^4 7v^«>4. ^s^^-af-oii -B-^ 'r*^ «^44 *'y« -as-* 

f'^^II^ la^*! ^7>4fe ^o]7l na^-ol). 4 f'^»»4 «7V<>II EL 4^#e|4 ^^^«a -1^^ Sfe 
ofl 4jg <^i^.i. ^7lAl4^ ^^4. 

f'^^sl :&<a<Hl 4811 -a^^ ^ 21^ "yafe 44'^1 4'7l-4 ^-M ^ 2:<^4 n^^^ 

4. 4 ^-f . 3; 4S-4^ *4*11 S-4 £fe =«lS-4^ ^-8-^ €-4« ^7l« 5a* H. *^4 eth 

^v^>a 2fe ^ *^ii'S'4 'a'9£7h ^7^ Tuti^ ^ 5114. 

4* -i-^l-t- 4-8: H« ^^<^ 4«ll cfi ;47l^ 5aa. 4-^ ^-as-44 ^'Sofl 4«il4 4i ;44« ^ 

504. =Lz]^. 4*7>^-y 93 01%= ^ •tV4 SS'^fl'H, .^.4 i444 4*4 4^ 4^444. ojel^ a 
^ ^s. ^^^4 a. 8.000 44 25,0004 S-^ §4¥* ^*l-& T'<a4fe 54 

4^3144. 4» J?.4 5{ a44fe 4*« 4= sa4. 
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oi-fl tH» ^-a^^ =. 3* ^^.s. «fo4 ^^hai ^<^« ^oic^. 

ol ^-f '^>-8-^ "aa^ *l-7l ^^AJ (iH i4E^.a PEDOT- PSS i^^^s\ -8-<:« ^-y^cK^^: 2.8 f'^*). 

«).a) oio) «4^ji). ^.y^ fl-iiA)etf. ajfl ««sl «8a« o^a^, oj^ 

« :^3^^ f"ifMl» ^=8*^^ *««fl ^^S^cj-. 




PEDOT- PSS 

fe-a- ^lVS^7l# vtE^mfe f-^ifl -yS-^- ^^SIjI. o] -^-^J^r 0^3.7} Sl=^ 

a-a- M•E^'ific^. ?i« "a-oii si«ii Mfs^ ^o). if.^ ^ «aasi *'L^e'*^l7lfe *^si *H7h 
^^(2.8 f'%=*)fii *tv^>i7HAi^Ei «^7la^slc^. v°(i q-^<a «>sf ^oi. 

f=7>sl5ici-. #^si ■^H7V cl 'a-f. "S as) ^-l}:^'M|7lfe ^i^s^TB 3.em. jiAll 1-^si 

*J£7V 2.8 0.4 a^a) «*l»flH -fr^lslfe "fl-fe <3as| *-a&'Hl7l7> -f-si^ ojaCHS. -aOS) 

Jl^^l f'^H|7l-0.4 f^^^ "loV^ <83S1 «£7> l-iJp- ^ofA^ oj^^) .jugofl oj^^ «««V7fl 

«llt'«V7| <H^2, ^asife ^fl7> -f- 5acv. 

<8a§ '^V-g-^V'^ ^^a^ §e1a^ 95 a« ^^^H « *"iVf}'«i7ls| 7]^^^ -^^s) *?vao.s. ^««xU. 
nl-et>*l. ^'^s. SI-MS 'Sa?} 7l§ai>l- Blia«H jti^ ^ *-tV^'i7l# i+EV«ai1-. 

9X^. ^lei^ -sa^ ^}^^<=^ ^^-^^-a-s-a- *^ 5J -y^si 

5j<HAi ^^^t\. ^ ^^7>:^^^ ;g:5t^<a^oq Af.8-sife "aasi <Qs. &ss^ -3-71 el i^7.\n isf 

■§-Bl- ^-a- -^1^^ lt«^Ml5at1-. ^. "aa 'a^>7> S-iSl ulaaKpeak value)ol 0.15 m ol«V»lal. "a^ol 0.5 m 
# ^BlM|7> 7l§o.S 5* ois^oj TjV^Al^lfe .fr7l EL dtx^sl ;a Ji 
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0.1 ^ olifl«a aj,^^ O.S. ov^Aj^lfe 5Jol 7]-^ Bf^aj*!.!:}.. 

^^«V^. ^7] ^3.iJ:^ ^^Mi §^sl ^^sj- f^^^ S-^v** f^fi} «;flof|>M ^ 405 ufEf^ ^}st\- :Qo] 

it!-. ^ ^'Sfil ^'^lEll^^**?! ^fl-^*^ sl4 «JH ^oqAi 120005] ^^^^^^-a- ¥4^^ ^ 

^-^^l 50% o]^o] 5joi af^zjtfji, 80* o]^^ «f^«l*fc|-. neli4. 12.000S1 

^ >a&^<fl>^1 -fr7l EL f^«'^4(polymer)24 ^i^-8■«^<^ ^ ^"^^ 

Vt^^tll. icf <il^<i:a ^S:^^^ ^Si^^o] ^i^^t^, i^efxi, 12.000SJ ^ 

4^ «^ ^«-^ 95% c)«|.^ ^01 HV^aij^cf. 

^7] ^}si\. ^oi, 50,000 tfl^] 1.000.000 ^^sj ^7}^^ ^^ifl >fc,;^^ S^a]^ 0.5.^^ 

*yH5 *»a^^ s^Bi-fetfl 5J K^^^^ <aHofl ^<^B|-^ ^i^f 

^ ^-^-l ^^^oj 14^ 41-7) EL Cl>:*eqol :{J.xlo] :^^6i ^o]a]^ ^^^^^^ «JH« ^}^^}<^ 

^7) ojaS ^^§€^1-. ja^igsj-fe ^cil^^ ole|^ oj3^ wj-ig^ oj^o^ ^^oj nJJf 

ifloj ^^j^^ ojHSl ^£7]- «aj5)al. a%:a ^fl^^jol i^SVSji^. Cl^oJ, it^o) 

^ -g- -2^ ^^1^ ul^^ ^£ 5a4. Tjfil -g.:ao] ^7);^) ^oL ^7]^ oV;g^ oj^^ ^}^t^c^ ^SH^ 

^±3^^ ^ 5^7) m^oj, cl±:#e(lo| ;8.^io^ ^igo) f.7f« ^ sUcf. i^ejAi, ^ ^aj E8ojro)i -f{.7l eL ^ 

•S- ^**<HI>^1. -f-^^ 2nm Ml^] lOOnm?! ^^l ^F^^JSj-aL. lOnm M)^) 50nm^ ^J'^'J wf^ 

OOnm ^cl- a^. 7|-A]^>yo| ^ oVc^flAi ^^S|j7^ ^Alofi^ ^<jjo] oj^i ^£ ^o]-:^]?]] ^y:^. 

^ ^^s] ^A] Eflo^oJlAj^ f.^^ ^^f^^ lOnm ifl^l 200nm ^fl Ml^J wf^^l^fcf. ^^^^ 

^^71- 200nm-i: ^^^I'a-<^1 ^<^V^ <^^i5|.ul, cH^o). ^<a^ ^4 ^g^o) 0.5.^ ^;^>-^ 

7f'^>ao| ^o>xiji, ofefAi, «*f^si «*J:-frc>] ^ 514. ^^^<a#fil ^^71- 10 

nm Dj^M^, ^<a^ ^7] cH^ji fl^H nj-e} ^-fl^^^So] ^ 544. 

* -a^l Ea<8:c||Al ojr^ 51 ^^ofl >9£A^ ^^o) Af^i);^!?}. ^^^oj BRaI^ ITOi* § 

^-a- >«'>-8-*H ^^14. *7l EL 4i;^V7> <a>«^^ 7l78fif^^S|.oi ofig ^^Se- 53(0.1+^^*1 7]7t^O] ^ 

-iAioj^ ^ji^<^ ^^A) EHo^^g. _a^c^ -y-^flfijTii 

S 5<>I1 4e^^ ^^1, ^^^i -8-7] el Af^fiH ^^(^^^^ a7l^ lOO/ao ^#(square))# «>9 

A)?^ 2.5 3.7]s] ^7] EL cf^^Bjol :*fl2:e)-Sa^o). ^a^^ a>^^ *>7H -^^^^^ «)-fif ^4. 

^^1. ^^^*a^ «^-8- ojaofl cflsM e^7)^ oju) ^fl«vacf. ^ *^*a* ^^-s- ^aas.^ >if7i s^«^A^ ( 

1)S1 PEDOT- PSS [BAYTRON(^^^H.) P VP CH8000; Bayer Co.. LtdlS: JEfl'«^^ «£*€<>) Af^g-sj 

<aHo|| Af^sl^ ojel^ ^s. i lofl cflAl^ n^i^oll ^^^<^ 4^cf^ ^Ja(Al-Fl)l: ;^^l2:S^5[t:^. 

^ja^. -as- ^c^M, ^n^^}^ 12.000S] ■f-iii-Hi'^ f-sj.^ ^ >a^-i- 50% oi^^o^s x^-^hsicf. s. e 
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^^a^o^. «gaofl A>*sj^ g-^-g- IE lofl <4|>^1€ •S^'flofl «4et *lei«^c^ i:i^<3=t^ "SaCGi-JDl- 

fi) -S-^^fiJ ^-a^l ^iSs):q ^5ttai, 4s}><i oil- oj3al ^>^'^^ol 1^^5)584. oja Gl « HH-H Ji 



la 11 







BCppm) 


%) 


Al 


^fls-^v^ 12000^ ^4^^ ^f-8-*+<^ 7*a ^^v^^*^5l4, 


0.4 


24 


Bl 


12000S) ^iif^^ >^f-8-6f<^ 5«a ¥>M*>sacf. 


0.4 


26 


CI 




1.0 


32 


Dl 


^^s-^>^ 12000S1 Af^^vo) 3o<a -^^^^sacf. 


0.3 


14 


El 


^^s-^v^ 20000S1 ^^^^ >^^-8•s^<^ 5<a ¥^«i-sa4. 


0.3 


17 


Fl 


&«&;^v^ 5000S1 >^>*«^<^ 2 ^^*f5acf. 


0.3 


35 


Gl 


2:7] ^BlSj 3rifl7> Slfe ^Satf. 


10 


36 


HI 




8 


30 


U 


Gl <aHl- 12000SI ^^q-Hf* ^\*^^ + 


2 


32 


Jl 


Gl 5J H1<H1 oil /.f-8-€ 5!4 S.S7F cf^ ^^>^l?5i 2:71 -^-jq^ 3«I|7h ^ 

^ Af^evcE) ^o> ^^tl^^t^ 


0.8 


38 



oja-i^ -^V-g-sl-o^ *V7) -a-^sl-fe «V24 ^ol ci:i#e5°l =8^*l§ zfzt ^iovsact. 'ya(Ai-Jl)o(l 
Ej^'S Slcf. ^. <3a CIS! ^i»o]m. «)* ^£.7} l.OppmolH-S.. 3#fil -^iflolH ol-fr *=.fe 125ppmol € ^«>1 
-fi-21 7]7i[l]s] S.^ ^a-ofl «a:^(3lo:S. A>.8.slfe ^Z*^ ITOC'iVS^ ^ai-«H SOnmSl 

^'!il# 5^fe ^Sit*. ^SBii^l^iis 2l«^<^ ^4^^sl ^^l4Ji- <3^^^12a<^. oH'^l. "aaCAl- 
Jl) ^ <Hi^ * <9a# A>.8.«i.o^ oja^ ^^<^ fi1«8 e}^ 20nm si ^# ^^-f^-af-lSJol ^^^slSicf. 

-a^^^is] ^-a* s^sA) sv7j #^41 (2)si ^-^ i-Bi[3-«t«iEii'ai:PAT* A>-8-«i-<^ <ya« 
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PAT 



Of 3iun LiF ^^^-lac}-. *^ll2]^>i lOOnm ^^^1 Ca(S 

^7] 71^^ tt>J4 :aol ^3^^ ^7) EL c1>il^i!|o| 20iiA/crf^ ^-^^J^SfoO-H cl^i^ejo] ^a^^ls) 

35:71 fl£(initial luminance) * ^M^^ ^^-711- ^^^Jsatj-. n ^gs}.^ «V7l K 2<fl ^tfiflacf. <8H Al Ml^l Fl-i- 
^'V-g-*!-*^ ^*^*a^-a: *7l EL c1>il^e|o| ;5JA1 Al ill^l Fl^ 10,000 ^l^V c|^oj ^v^7)# 

EL cl^^^o] Gl vflxl Jliq ^^o|l^ ^^9] ^:?}-7l7fSL^ 10.000 ^l^oj xj]X]^ ««JL. nfej-Aj. o]!- 



IA21 





3Mi[Cd/m 2 ] 




Al 


600 


16000 


Bl 


570 


13000 


CI 


620 


11000 


Dl 


560 


10000 


El 


630 


12000 


Fl 


600 


11000 


Gl 


620 


1000 


HI 


600 


2000 


11 


600 


5000 


Jl 


530 


7000 



a-2) 

^'^ll- 5J-fe ^5acl-. BEt!^. iES.eB^)>iS *^oll sISflAf 2^;»>^'a-2l ^^[4]-i- ^i"^-^]^^. ol<H>H, a 1<H1 q- 
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*S *^41 (3)21 «1^«H^ a.>iS.(host) S-*^B -^V****^ "is.^ '^'goq 



s^«^<^ 3 



F 




3« ^-aoii s\tn ^^^it^ "*^*(io)* «'aAlsc^. 



5 




PDAF 

«^ 3nm ^«1|2l LiF ^sIeI^o.^ ^-yAl^acJ. o]o]a\, ^mi2]S.^. l(X)nm^9|2l Ca(S 

20iiA/affil ^i^^SSVol-H ^*Al5a^«ia * ^^ISI -fr7l EL cJiS^oJ ^^isl *|E 12000 aRVo) 53 rf. 

•a^i'fl ni-1) 

S. 5<K1 t4Et«i M>sl- ^o], ^-aczt ^-isl 371^ lOO/an '^'5^'^ -8-71 EL -^V-frSVoi z^-z^ ^^^aJt^ 2.5 

^Al H7)# 5tfe -8-7] EL i^^^ellol MlSi^'H^-^. '^'^^ «F7H -ya^Vfe «>s4 ^1^. 

^^-8- -aHofl ifls|.<^ S1-71S1 -ytg^ ^«8*V«i^. ^*^<a* «§^-8- <8asfe ^7) s^^^i ( 
PEDOT- PSS #«^&(BAYTRON(^^-S-a) P VP CH8000; Bayer Co., Ltd.)* 3E.«-«Vfe ^S. l^^o] Af^g-s] 

SI 4. 
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(ppm) 


•(3 vt^\ ^ \ 

%) 


A2 


*1-<^ 28<a ¥^0^534. 


5.40 


0.2 


13 


B2 


1300051 AV* 


5.35 


0.3 


20 


C2 


^^^^)-^ 12000^ ii#S.2£: -f-sq-q-^ A>^ 


5.33 


0.4 


24 


D2 




5.32 


0.4 


26 


E2 




5.31 


0.9 


33 


F2 




5.35 


0,3 


15 


G2 


12000iN 


5.31 


1,0 


32 


H2 




5.15 


10 


36 


12 


12000^ ^^^^ >^f*«i"<^ 


^^^^ ^^^o] 


NG 


NG 


J2 




5.30 


1.2 


35 



TFT(2]1- -i-^sl wj-'go)) uj-ef ^el 7];»ll[i] H.«3 -S-fl ^-^d-^l^U, ojojA^, oj.^[3] o.^. aJ-^sI^ ^.g 
^'gofl SlS^oj :^;^V^>5^21 ^^[4j-g- o]o]A\, «aa(A2-J2) * oji:: «t «Jal- A>-g.8|-ol <83^! -g-^-S- 

•Hsiif-Lins^^l, 4t Snm ^^Hsl LiF ^f-^ i!i3)Ei^ 0.5. ^*^a15[c}.. olt^^l, €-^(l2]S.>«1 lOOnm ^^H^l Ca(^ 

2:7) fl£ 5i iLWa ^^«V5acl-. a «^7l a ^^^^^t^: «9a A2 vfl^<J G2-i- aV*«V<^ ^8 

■S-^"a#-S- T^»m -fi-71 EL i:1>i-&B(|«>l A2 G2& S.^ 100 -^m,2) ^f^^^oflS. ^^Jl*«oJ|a1 ifL^f^s^cf 
8^a^3ac^. t>^, H2 iflJ^ J2S >^>-8-a^<H ^a-^^ ^-^^-af"* EL cl^i^eliol ^^1 H2 vfl^l 
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<3H 


3^71 aL*[Cd/AJ 


100 3^*Jf jL-i-LCd/A] 


A2 


2.8 


2.7 


B2 


3.0 


3.0 


C2 


2.7 


2.7 


D2 


2.5 


2.5 


E2 


2.3 


2.4 


F2 


3.0 


2.9 


G2 


2.2 


2.1 


H2 


0.3 


0.1 


12 






J2 


1.5 


0.5 



^-^^*a*^ o)^# 5.3eV^ ^7] EL c]:ei-i-^ol J2^ lOOO ^l^V :^£<q ^7]^ 

-M^li (ll-g) 

*ej 7l7S[i]sl ^oj TFT[2]« ^^^i^i^i. <5fq-I31^S. ^y^s\^ 1-^ 

^4^^^ ^^[4]^ ^^aAigc}. . S 3of| i4Bf\E D2^ >^^'8•«^<^ ^JaS ^S-^ofl fi|«B 20nmfil ^ 
1^ -^-^l- ^*^^*[5]# 35.fl-. & 3o(| i^Ef^ B2# >'f-8-«f<:»^ ^JH^! «<J-«a<Hl 

^^ 20nmfil ^*^«*[6] « [71* ;4at8VSjli:f. 

^7] (3)51 e-:^!- JL*«ffe >^l-**^o^ ^Ja* ^^-fr 

^^^[10] ^7] (5)0^ ^**3l[9,9'-i:)^^§^i«J:PDAF« Af^^H ^J^^ 

«^ f^^^^ 'fr^^rio]^ ^-y^-iacf. 

tt1s1f^[ll]^5.>^i ^ 3nm ^^^s] LiF >:Ji|El% o.^ ^^j^]^^. o]o]^^. ^mi2]S.S,^^ lOOnm Ca 

(^^)^1-* -y-^l tH5l#[ll] f^^Al^cJ-. ^300nm -^^^1 ^ ^^[13]-S- >S-7l #^I12] ^vQaI 

^7] *7| EL cl>i#5l|oi 20BA/crfS) ^d^BS^H^ ^f^^^ia-S-isI 2.5 cd/A Sicf. 

^ ^^{z^^^9] ^7)^ loo/an ^'la-)* ^-^s^d -s-^i el >^>-8-*h ^j-zj- ^^i^^ 2.5 

^^1 H7|si -S-71 EL cf>:#el|oi ^^ig o.Bj. ^a^^ Af^^ «V7loii ^tg^^ «ys4 

e|-7l 5*fl M-E}vfl uH iq-e}. 50.000 ol^^ W^^^^^^^^^ ^^]^ (I-lH 

<aa Al<fl «7f«fo} *7l EL cli^iflol yi^]cn ;g:g.^«a^ ^JH(A3-H3)# 
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is. 5J 





^^^^}^ 










A3 


50,000 


5 


A 


o 


A 


B3 


75,000 


5 


O 




A 


C3 


75,000 


10 




o 


o 


D3 


200.000 


3 


O 




A 


E3 


200.000 


5 


o 


o 


o 


F3 


200.000 


10 


o 


o 


o 


G3 


200.000 


30 


o 


o 


o 


H3 


200.000 


50 




o 


o 



ojH A3 H3^ S.^ &^^:!«>1J= 12.000S1 -f-^^^ ^ Slfe "^^^ (^^ ulifl -^^^ 7l§^S.) 50« 

^xig-S-sj ^^[4)-S- ^*i'>-]^t^. oHAi. «aa(A3-H3) olii « "S^© *^-8■«^«^ 20nmS| S# ^'J 

^^^-[8] ^>a-8- -*7i (2)si «ei[3-'asEiA«]:PAT4 A^*8^o^ oj^;^) 

*H»1^[n]^-H «t 3nm -^^isl LiF 'gW-^ ^v\^^S.S. ^'^i*]^^^. ol<H'«1. ■§-^[12mAi lOOnm ■f-'Sfi^ Ca(^ 
alolf-LU] -i^ofl ^^'^l?acV. 300nm ■& ^^[13]* -^^l -§-^[12] ^-^aI^i 

^71 UVSI- ;S«>1 EL cli«Mo| 20iA/crfSl «^^i«|-<»5Al i9V3^7l& 10.00 

H 6°ll 7l#^ S}-^«-a- '*7l ^«^<ij (i)<q PEDOT- PSS fl-^^CBAYTRONC-S-^-y-B.) P VP CH8000: Baye 
r Co.. Ltd.)^ i^SVfe «S. #^o(i zj-z^ ^7>s>o^, .3-71 EL c1:ii#eqol =J^*)fi^ ^^^-af-i- ^'1dsF7) <aa(I 
3-K3)# :*l|3i«VSai:1-. 

«^7l 2. 6<Mi ^E^'^ ■yaas-KS)!- ^-^^-a^ ^-g-e^^fe 5!-a^ ^^^^isvaife -a-^i ■^^]<i aii-iH 7i#^ 



La 61 



<9a 




14 


13 
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J3 


PEG ^7> 


^^o] 1000 ^-l^v^s. 


K3 


4^2 jjjfe(surfynol) 104 ^7} 


^^o] 500 M^^S. ia^4g 



s. ^nlMfAir Products and Chemicals Co.. Ltd.)S.^El "St'^J^^)* ^*«>5a»^. "Sa K3^ a>^«-«.S*^ 7);<I1 

^ -yAHojAife £ lofl ^E^,^ avs4 3^ ^7] el cii«eii«>) •a'3s^te J«fl2:«v2[cf. 

^ -i-^S-H ITO(-»fl- ^ll-^'&l)* 71^11] *^cH ^^1^<^ SOnmfil ^ffll- "asict. 3£S.eq^l^S 

*^«fl alsV<H =8-^[4]-S- ^'yAigcj. o]o]a], s. 5<^ -ya E3-g- a>*SV<s1 ^'^7\ zjzt 20n 

^^^^-af-CS], 16] [7]-i- "3^58 i^'floil sjtfl ;4i£8t5ai+. °1 ^^»q. «aafil ?>^at:a, ^i^Hofl 
^ -f SI B|^'«j(spreadability)£ ?!£.S ^tH^tl^. 

f-^^ *^#[8] ^^-8- S-^S^I. ^a^-ij (2)21 #el[3-'aS6|i.ifll:PAT-fr >^}*SV<^ -a-^H (III-lH 

'Hs^^■a• <aa?! s}«« *-*#[8]-s- <8^^i?acf. 

Hfl « (3)si T^-y^ s.^m. €-:4* a*8^fe -E^** >^v-8-«^^«^ -ga^i 

^'S'Hl sitfl f-fl-sfl ^^#[101-i- ^^jAigcf. 

>Hi^^[llla'H. ej= 3nm LiF :i:BielSJ.2.a ^-y-^l?*'^. oH-^l. •§•^[121^^1, lOOnm ^^HsJ Ca(^ 

-^71 -S-71 EL c1i#iS|o) 20inA/aifSl ^-^-ass^oqAi ^^a)?! cj^^eflol ;J*lel t^S.S\ ^?f7)fe 12. 

000 A|;iV oixicj-. «8a5! *^ofl ^1^ ^s, sUfe ^l^l^ejois] i-s-y^^ ^^ <aa 
^! -f^tv l^^si «#ol ?!■§■ -a SlMct. 

-aAiaB nii-.^) 

-*7l s 5«fl ^■E^'^ <8H A3* «^7l i i+Ej«a ^tol jHe)«^<3l *9a A4 01^ F4* ^Slcj. PEDOT- PSS » 
'^>-8-st<^. Ji^fl 1-^ 2.8 ^'^sj «8a Ma«l-5a«4. «>H-*1. -tf?! «3a >^f-8-*«.s.^ «a 

aG4 vflxl 141- ;«|i8}gcf. 

oH-H. °<}a J4. K4 ^ L4§ c|-§- ^*>ofl i^e^^ ^is^^cl-. 

34: ^n^:^^ 12.000S1 ■f-sfsj-.g. AV-g-a^o^ PEDOT- PSS *^#(BAYTRON(-i-^'*lt) P VP CH8000: Bayer C 
o.. Ltd.)-i- i^sffe €S. 1-^^ 7>a *<L> -f-MAl^acJ-. 50.000 "l^S-s] ig^^;^>^-§- #e|^iE)«^^t>* 

K4: S-^S-;»>^ 12.00021 ^sfs}-^ -^V-«-SV<H PEDOT- PSS (BAYTRONC-f-^-^fi) P VP CH8000: Bayer 

Co.. Ltd.)^ ^S. 7<a -S-^ ^^A]^c^. o]o]X\^ 50.000 ^l-^sj jg-&^;i^^* 9^^^^'^^ 
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L4: 50.000 o]^9\ ^^^7,}^^ *el:£iElia^^AV* PEDOT- PSS #**(BAYTRON(*^^i) P VP CHS 
OOO; Bayer Co.. Ltd.)* %^<^ ^m^^^. <>]o]^. 12.000s] ^4^* 







Tl -iJl JB- >0 


pm) 


) 


A4 


S^^^^^ 12000^ f-^n^ 7^ Jf-Ma^ 


i.DD 


o.y 


24 


B4 


12000"?] 5"^ *<i} ^-Jis^ 


0.85 


0.5 


26 


C4 


S^^^^V^ 12000^ 3l<^S^ >^V-8-«V«>< 2:<»lJ+«^ ^ 


0.75 


1.0 


32 


D4 


€^^^5«>^ 2oooot! ^i+Hh* A^*8^o} 5*1 ^-i^a^ 


0.80 


0.3 


17 


E4 


^^e-^>^ 5000t! A>*av<>i 2^^ 


0.65 


0.3 


35 


F4 


ti-a^el^CSOOOrpm)^ >^l"8-sH '^'^^ ^l^l^ sl'M 


0.75 


0.5 


34 


G4 


€^ 


2.8 


40 


36 


H4 


^4=5. ^-^m a-a ^^^i^mcf. 


0.8 


30 


36 


14 


^^^^^ 20000?! 20^ -f-^ 


0.09 


30 


30 


J4 




1.3 


0.4 


24 


K4 




1.4 


0.5 


23 



^7) 7)^^ bV<4 ^ol ^3,^ ^-^VSV?) jHbV<H. 50t2| *£oilAi 1 ^^^V ;^ J?:, jicj. 

€ H7)SJ -g-^^?} g^^SiafeJ^ll- J^-ti^^ f-SFoi ^ AJ.S^24. OS. «gH A4-F4 5{ J4-L4S) ^^--Hlfe il 

«331^ ^Y*^o^. ^7] ^A]<4| (ni-i)o)j -a-g^ B>s|. 'jj*! o.a cji^ejol z^zj ^^hstsacj.. 

"^3 A4-F4 % H-L47} A>-8-s)^ J?-. «ga^ ^^ofl o^.sfl f-°V <aa^ iil^ol 

i7l fl£ 51 aV?}-7j# l^Sfgcf. zi «l-7l a S-fl t+Ej-iflSii:}.. ojH A4-F4 g{ J4-L41- Af^sVoj <gAj 

€ =S*'^"af"a- ^»)« ■S-71 EL cl>r#e<o| A4 ifl^l F4 ?J J4 vfl;»l L4fe 10.000 ^l^S) tV=i}-7m 5J-fe 

7^-g- ^oflAl J?-=?^a^o] |tfl^3Slcf. S>^. "93 G4 ifljq 14-& A|.^sj.Qj ^Aj^ ^•?'¥^'a^-& t^«1« -8-71 el 
i^^ejol G4 14S\ ^^«qfe fl£S] ii:^7]7} s.^ 5.000 Al?V«>fl «ia * "I*) j1. f^S^^. <>]% cj^i^^o) 
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i7l flS.[Cd/m 2 ] 




A4 


600 


15000 


B4 


570 


13000 


C4 


620 


11000 


D4 


560 


22000 


E4 


630 


10000 


F4 


600 


11000 


G4 


620 


1000 


H4 


600 


3000 


14 


500 


2000 


J4 


630 


10000 


K4 


620 


10000 


lA 


560 


10000 



a H4^ 3000 -^m ^s.s. asftcv. a^. -^--M^sa^^ ^^fl l-^sl *£7> -^si ^-S: 'Sh i7| as.?)- 
y. o.D^ ^.301 a-sitcf. olfe ^o^;{! ^§01 ^# ^^>q ms-efl l-7fBl«t70 ^« ?f:H) slfe ^^l 

■^M<« (I1I-4) 

s 70II ^B^^E Ha. B4# =8*^<a*[5] 55 (6] ^^^h A^*s^Jl. «g3 D4« 'S^^'a^t?] ^^^M >^V-8-^fe 
^si«Fjxfe >*7i «a«* -a^m (ni-2)«>(i 7i*« ^4 *«y* ^^s.s. 3^ -fr?] el i^i«i4<>i ^ 

■^7] 7l#^ nySf -S-7) EL Cji^Jflol ;}}^SJS 20llA/crfSl ^^^S. St^flAl aJ^Ajea^uJ Cji-tBllol 

flH SV^7lfe 12,000 <>l-*omi*. 



4# =4^1* 5afe •8-7) EL cii#Bi|oi =8^*121 ^■g-^'a* ^-^-i- 'sa. zisi ^Hia-jf^. >^7i«^ j?-^^ 

-8-71 EL i^i#eflol ^*|sl ^lla:** 5! w^e^*^ -fr7l EL c1i#eJo) sftc^. 

•Sfl « n ^^-a^ofl «1«8 ig^tg 7|<^<q « "fl^^ ^olM-'*! ^^aIh t^o^^ ^^o) 7>^s} 



(57) ^^ fil 

0,000 ol«^s^ e-^^(ol 254nm 1*^31 UV9 AV^^Al ^;gsi;^ 4^/^ ^^aj. asofS^eJimAl § 
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2. 

^ l^ofl tlol-H. -S^^l ojHSl ol^# a^-go) 5.3 ev# "9a. 
3. 

^-8-^ ^^H^ -^^7) ^f'oi) ^.A}.^ juiHI l-^-g- S^^sVfe 

110.000 «)8Vft) ^:^}^^ 254 nm J^^sl UV# ^}*iHM ^^^Ife -r-^ =a-¥^4 HS^fE^iflJ^ 

"B-M if- ^aliEl^^itvfloies>H Sfe -Se-si MIS -^^l jisll l-^al ^^^^-g- 7]^s:.s. 35 f"^* «>i 

4. 

3^«1| Sl'H'H. ^-4i<>l -a&aii:* ^s. i^-a^ji 8.000 tfl^^l 25.000s| «-4^-8- «1* 
j^^^ 5. 

^ 3*ofl 5a«H-H. -a^?) ojasj ol*^^ i^-io) 'S-7| ^-^ofl sj^ 5.3 ev^ 3:4*} 70 sjfe >}f>a. 
6. 

n 3^<fl ii<H^i. ^-8- AH ^^vsf -y-7) f-<asi -y^o.^. <g>asi ji 50.000 vn^) 1,000.0002) ^^^^ 

8. 

^ 6^o|| Saol'H. f % ^71 Jlifl it^SJ^fe^ ^^^^ f'^Ml?} 0.4 f'^* Ifl;'! 2.8 f'%=»2l ^$|7> 

9, 

^1 61^o)l 'jO.°]M. ^7l f'^Sl) oj -y-7j JL^ ^^S-S- £^«Vfe -J^-l-fil ^S.S] 3^3. a-i- 0.15<an ?V^«} 
^T^* 10. 

^ 311-oJi 5a<H'H. -4^71 ^*a8 S.;»fS!}. >S-7] f^<atV -^S-iLS. ^-^slji ig^ €:;»>^o] 50.0OO l.OOO.OOOt! f"^ 

^T^^S- 11. 

^^•^ 12. 

'fl lO^ofl sa<H>'1. -^7) ji^ §^ g ^^-71 f'^sjsl f'^al7^ 0.4 m;^) 2.8 *^*7} sls.^ -^71 o«iHl 

^T^« 13. 

^ 10*o(| jflol^^l. 4^71 jljfl 1-^ S ^7) ^^Mls| <a£ e-SLSl B\3. a«r 0.15 /m oJS^S tt^jqal. 0.5 (ffli Mtf e 
^=3^ 3i-fe -^7] ji^ s-^sj ^i^al7> 5% «>ms a^i^S.^ -tf?! ^jig ^-ft 3E?h«Ffe •g- 

•a. 
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^^^ft 14. 

^ 3^o|i ^c>\x\, ^;»Fs^ f-^^ *i^s.s. ^-ysia ig^ §^;^f^oi 50.000 i.OOO.OOO?! f'^^'ll^ '^V^l 
^t'* 15. 

'r^ 'f' jUfe -fr?) ^!^^* 4:^(2^431 -fi-?! ^^t^ <'<f^. -a-^. o^^Bf >^7l A>ol 

oil S-^-f-o] a. «V>4 ol-S^Sl -8-71 :Sl7i7} ^^^'{J'f'^ i'&SVfe 2AV« 

•fl-asj ;q>ao) T^H)« *7i ^i^-S* "^^i^-^eOol ^*|si «9-<a. 
16. 

'Il I5V«H1 5a<H'«'1. -4^71 <y3Sl o)^^ S«-aoJ 5.3 eV iicj- € 
17. 

)!■ 2^V« Bll^sl ^-i-a- ^7] ^^^<Q^^ ^e^e\±ss nfi) -fr£.=m-t -g-o^ 

^^^U'f'MI t-i^olH ^Hfe 125 ppm ^^s)al. 110,000 '»l*Vs1 254 nm 

18. 

iE^-i* 5?! -ft-^l cl^^ellol 
5.3 < Ip(H) < lp(E) (il 1) 

^71 41oq>H. Ip(H)fe -^71 ^^^-a^sl ol^^ S«'a(eV)<»U. Ip(E)fe -^71 ^sfl -a^^^sl ol^g.^ IL^^{eV) 



£^1 
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£^2 



IP 
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